JIIST OF TABWS
Reference 1 specified that in-stream concentrations should be calculated for time zero (1993, time zero plus 30 years, and time zero plus 100 years, with the tritium flux (Ci/yr) for the out-years to be obtained from flux modeling previously performed by SRTC [2] . Reference 1 also stipulated that in-stream tritium concentrations should be calculated for Fourmile Branch immediately below the F-Area Seepage Basin discharge zone, in the Savannah River immediately below its confluence with Fourmile Branch, and in the Savannah River at the approximate location of the Beaufort/Jaspar and Port Wentworth water system intakes (using a single point to approximate the location of both intakes). Finally, Reference 1 specified that the transport be modeled using 7410 stream flow rates consistent with those used in National Pollution Discharge Elimination System (NPDES) [3] permitting at SRS. It was recommended that the EPA surface water transport model, WASP5 [4] , be used to perform the calculations.
WASP5 MODEL

River Geometry
WASP5 was used to model both the Savannah River and Fourmile Branch systems. The WASP5 was developed by the EPA to model stredriver systems and to provide predictions of pollutant concentrations and water qualities in surface water systems.
The Savannah River shown in Figure 1 was modeled from River Mile 168 (about 16.46 river miles upstream from the confluence with Fourmile Branch) to River Mile 16 (about 13 river miles downstream from Port Wentworth). To provide adequate detail for prediction of transient releases, the river was divided into 489 se ents with a segment the river model. length of 500 m (0.31 mile). An average cross-section of 139 m Y (1500 ft2) was used for Fourmile Branch shown in Figure 2 was modeled for a distance of 30.5 km (1 8.95 miles) which started above the F and H seepage basin discharge zones and extended to the Savannah River. Fourmile Branch was divided into 61 segments with a segment length of 500 m (0.31 mile) and an average cross section of 2.97 m2 (31.97 ft2) was used. 
WSRC-RP-95-722
The WASP5 was qualified by comparing predicted tritium concentrations to measured tritium concentrations at U.S. Highway 301, about 20 miles downriver of the SRS. Tritium concentration measurements were obtained from Reference 5 as described in the following section.
Tritium Concentration Data
The average measured tirtium concentration at U.S. Highway 301 bridge for 1993 is 1.24S.46 pCi/ml [Table 24 of Reference 51. The measured tritium concentrations at U.S. Highway 301 include contributions from all upstream tritium releases. This section presents the method to estimate the tritium concentration that would be measured at U.S. Highway 301 if only the tritium released from the FHSBs was considered.
Sources of tritium releases in SRS streams and the Savannah River are documented in Reference 5 and presented in Table 1 . 
METHOD JUSTIFICATION
WASP5 uses a finite difference scheme to solve the one-dimensional transport differential equation. This scheme is subject to the Courant stability limit, which gives a maximum time step of 0.0064 day. With this time step, the SRS VAX computer would take 16 hours to perform a one-year transient simulation. Reference 1 requests for a 100-year transient simulation, which would require 2.3 months of computing time. One could increase the segment size from 500 m to 3,000 m to reduce the computing time to 12 days. However, this would sacrifice accuracy. An alternate method was used to reduce the computing time without compromising accuracy, as explained in this section.
At 7410 flow conditions, it would take about 10.5 days for the tritium released at FHSBs to pass Port Wentworth, as shown in Figure 3 . This means that the tritium released at time zero has no effect on the downstream concentration until 10.5 days later. To Figure 7 depicts the calculated tritium concentration in the Savannah River at Port Wentworth. The results in this figure show that the calculated concentration at the end of year is not affected by the starting time for the transient. Consequently, there is no need to run a transient from the beginning of the year to find the concentration at the end of the year. Figure 7 also shows that the calculated tritium concentration first increases and then decreases as the tritium front passes. The decrease in concentration is due to the decrease in the source term. The transient time required for the tritium concentration to peak at Port Wentworth is about 11 days. Thus, one can save computing time by conducting short transient simulations (> 11 days) to obtain the peak concentrations for instantaneous releases from FHSBs.
Results from these instantaneous release calculations can be combined to obtain an approximate long-term concentration profile for continuous releases.
CALCULATIONS
Using the method outlined in the previous section, nine transient calculations were performed, for the years 1995, 2005, 2015, 2025, 2035, 2045, 2055, 2065 and 2088, as shown in Table 2 . No calculations were performed for later dates, because the tritium source concentration drops to about zero beyond 2088. Table 2 lists the input conditions. Table 3 and Figures 8 through 10 illustrate the results.
As shown in these figures, the tritium concentrations decrease with time because, after the FHSBs were closed in 1988, seepage of water began to flush the tritium contaminants from the system. The calculated tritium concentration in the Savannah River drops from about 1.25 pCi/ml in 1995 and to less than 0.0056 pCi/ml after 2045. The calculated tritium concentration in Fourmile Branch is about 500 times higher than that in the Savannah River because the Fourmile Branch flow rate (7.2 ft3/s) is much lower than that of the Savannah River (3600 ft3/s), so that the tritium flux is diluted significantly as it mixed with the Savannah River flow.
CONCLUSIONS
The contribution of the FHSBs tritium releases to the tritium concentration in the Savannah River were studied. WASP5 was used to simulate surface water transport for tritium releases from the FHSBs. The WASP5 model was qualified with the 1993 tritium measurements at U.S. Highway 301. The tritium concentrations in Fourmile Branch and the Savannah River were calculated for tritium releases from FHSBs. The calculated tritium concentrations above normal environmental background in the Savannah River, resulting from FHSBs releases, drop from 1.25 pCi/ml (e 10% of EPA Drinking Water Guide) in 1995 to 0.0056 pCi/ml in 2045.
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